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SIMP (Single Instruction Stream., Multiple Instruction Pipelining) is a multiple-instruction pipeline parallel
architecture which combines instruction pipelining. and low-level parallel processing. We are developing the SIMP
processor prototype :§#7/EJ (in Japanese). The SIMP processor prototype provides 4 instruction pipelines, and executes
a single instruction stream with parallel processing. The detrimental effects to performance caused by branch
instruction, therefore, are more severe than those of the single-instruction pipeline processor.

The instruction supply mechanism copes with control dependencies and delay of supplying instruction.

To accomplish this, the instruction supply mechanism resolves ploblems as follows.

(i) Every cycle, to supply instructions according to ability of the IPUs' (Instruction Pipeline Umts) preformance,
the IBSU (Instruction-BlickSupply Unit) fetches 4 successive instructions from the instruction cache at the same
time and constructs an instruction block, then supplies it to the I[PUs.

(ii) To resolve control dependencies which are caused by branch instructions, the instruction block to be prefetched
is determined with the help of branch prediction with a Branch Target Buffer.

(iii) As the prediction-miss handling techniques, the IBSU provides the selective instruction-squashing scheme, which
squashes only the instructions to be excluded from the dynamic instruction stream. It is because, there is a good
possibility that the instructions to be refetched already exist in the IPUs even though the prediction was miss.

In this paper, we describe the design philosophy and the hardware mechanism of the instruction supply unit,
and its performance estimate,
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